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RESPONSE  TO  THINNING  60- YEAR- OLD  DOUGLAS- FTR 
by  Norman  P.  Worthington 

Thirty  years  of  growth  after  the  first  thinning  in  a  60-year-old 
Douglas-fir  stand  on  site  IV  show  that  heavy  thinning  substantially 
depressed  gross  increment  in  ensuing  years.     However,  a  moderate  thin- 
ning reduced  gross  increment  only  slightly.     Growth  was  well  above 
normal  on  both  moderately  thinned  and  unthinned  stands,  but  was  a 
little  less  than  normal  on  heavily  thinned  areas.     Pecords  single  out 
the  increased  increment  obtainable  on  actual  stands  as  compared  with 
normal  yield  table  estimates.     Main  advantages  in  the  thinnings  were: 
(1)  salvage  of  mortality;   (2)  reallocation  of  stand  growth  potential 
to  fewer,  larger,  and  higher  quality  trees;  and  (3)  realization  of 
earlier  returns  through  thinning.     Presumably,  the  stand  was  too  old 
for  heavy  thinning  to  speed  up  residual  tree  growth  sufficiently  to 
compensate  for  loss  of  increment  on  trees  cut. 

Four  of  six  areas,  located  at  the  base  of  Mount  Walker,  Olympic 
National  Forest,  near  Quilcene,  Wash.,  were  thinned  in  1934  and  1937.—' 
Basal  areas  removed  were  31  and  37  percent  on  moderately  thinned  plots 
9  and  10;  44  and  50  percent  on  heavily  thinned  plots  6  and  7   (figs.  1 
and  2).     Thinning,  chiefly  from  below,  removed  mostly  suppressed  and 
intermediate  trees,  but  also  included  some  dominants  and  codominants 
to  eliminate  "wolf"  trees  and  improve  spacing.     Plots  5  and  8  were 
left     untouched  as  checks.     A  second  light  thinning  in  1949  and  a 
third  in  1958,  on  three  plots,  improved  spacing,  removed  poorer  grade 
trees  of  lower  crown  class,  and  salvaged  dead  or  dying  trees.  The 
original  stand  on  plot  7  was  20  percent  less  in  basal  area  and  cubic 
volume  than  an  average  for  the  five  other  plots. 


—    Worthington,  Norman  P.,  and  Isaac,  Leo  A.     Experimental  thin- 
nings in  young  Douglas-fir.     Northwest  Sci.   26:  1-9,  illus.  1952. 


Figure  1.— Mount  Walker  plot  10,  first  thinned  moderately  (  31  percent  basal  area  )  in  1937.  Photo  was 
taken  in  1949,  during  a  second  thinning.  Gross  cubic  volume  increment  after  30  years  was  91  percent 
of  that  in  an  unthinned  area  visible  in  right  background. 


Figure  2.--  Mount  Walker  plot  7  as  it 
appeared  after  heavy  thinning  (  50  per- 
cent basal  area  )  in  1934;  shows  open 
condition  of  residual  stand.  Gross  30- 
year  increment  in  cubic  volume  was  75 
percent  of  that  in  unthinned  stand,  with 
greatest  growth  loss  occurring  during 
first  5  years  after  thinning. 


Gross  increment  on  both  moderately  thinned  stands  was  within  9 
percent  of  the  unthinned  stands  in  terms  of  cubic  volume  and  practically 
identical  in  terms  of  Scribner  board  feet.     The  heavily  thinned  plots 
fell  25  percent  below  in  cubic  volume  growth,  or  20  percent  in  Scribner 
scale  (table  1).     Net  increment  was  generally  highest  on  moderately  thin- 
ned plots,  lower  on  unthinned  plots,  and  lowest  on  heavily  thinned  plots. 

Mortality  was  plainly  lower  on  all  thinned  areas,  averaging  less 
than  one-half  that  on  unthinned  plots.     Further,  roughly  one-half  of 
all  mortality  on  thinned  stands  was,  or  could  be,  salvaged.  Unsalvaged 
losses  averaged  8  cubic  feet,  or  19  board  feet  Scribner,  per  acre  per 
year  for  all  thinned  areas.     Irrevocably  lost  were  38  cubic  feet,  or  47 
board  feet,  on  unthinned  areas.     Still,  losses  cannot  be  considered 
serious  in  either  case. 

Growth  percent  rates  show  greater  efficiency  of  growing  stock  among 
all  thinned  stands.     Average  annual  gross  rates  were  2.2  percent  for 
cubic  volume,  or  3.2  percent  for  board  feet,  after  thinning,  but  only 
1.8  and  3.1  percent,  respectively,  in  unthinned  stands.     The  better  rates 
for  the  thinned  stands  are,  of  course,  directly  related  to  reduced  tree 
numbers . 

Average  stand  diameter  growth  was  23  percent  greater  on  thinned 
areas   (3.48  inches  versus  2.65  inches).     There  was  an  actual  increase  in 
growth,  although  part  of  the  difference  is  the  effect  of  eliminating  most 
suppressed  trees  in  initial  thinning. 

Restricting  plot  computations  to  only  the  100  largest  trees  per  acre 
confirms  the  greater  efficiency  of  both  volume  and  gross  increment  on 
thinned  as  opposed  to  unthinned  stands: 

Percent  of  stand  represented  by 
the  100  largest  trees 


Unthinned  Lightly  thinned  Heavily  thinned 
plots  5  and  8    plots  9  and  10        plots  6  and  7 


1964  stand: 

Basal  area  59 
Cubic  volume  63 
Board-foot  volume 

(International)  68 
Board-foot  volume 

(Scribner)  83 

Gross  increment  (1934-64): 

Basal  area  58 
Cubic  volume  59 
Board-foot  volume 

(International)  64 
Board-foot  volume 

(Scribner)  69 
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With  wider  spacing,  the  increases  in  d.b.h.   increment  most  strik- 
ingly illustrate  the  effects  of  thinning  (fig.  3).     A  significant  rise 
is  evident,  beginning  with  a  very  close  similarity  in  rates  for  both  un- 
thinned  plots,  to  the  greatest  increase  for  plot  7,  which  was  thinned  to 
the  fewest  trees  and  smallest  average  diameter.     No  significance  should 
be  attached  to  the  differences  in  slope  of  individual  plot  lines,  except 
possibly  for  plot  9  where  most  of  the  100  largest  trees  were  concentrated 
toward  the  small  end  of  the  diameter  range. 
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Figure  3.--  D.  b.  h.  increase,  100  largest  trees.    Mount  Walker  thinning  plots,  1934-64. 


It  can  be  reasonably  inferred  that  the  moderate  thinnings  on  plots 
9  and  10  were  better  suited  to  the  low-site  condition  than  were  the 
heavier  cuttings  on  plots  6  and  7.     Moderate  thinnings  also  compared 
much  more  favorably  with  unthinned  stands  in  gross  yield.     Gross  cubic- 
foot  increment  after  moderate  thinning,  though  only  82  percent  of  the 
unthinned  standard  during  the  first  15  years,  was  103  percent  in  the 
last  15  years,  whereas  increment  after  heavy  thinning  improved  from  66 
percent  to  within  82  percent  during  the  latter  period.     Such  recovery 
reaffirms  the  tardy  response  elsewhere  noted  among  older,  young-growth 
stands . 


— '  Worthington,  Norman  P.,  and  Staebler,  George  R.  Commercial 
thinning  of  Douglas-fir  in  the  Pacific  Northwest.     U.S.  Dep.  Agr.  Tech 


Bull.   1230,  124  pp. ,  illus. 
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(See  pp.  25-26.) 
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